Tamas Horvath studies how the brain controls energy metabolism and how the peripheral tissue governs a multitude of complex behaviors. In an interview with Neuron, he shares his ''eureka'' moment, talks about the blurred boundaries of science and art, and questions the neuronal doctrine as a sufficient conceptual framework, advocating for an in-depth interaction between researchers to learn from each other in the quest to pursue the unknown.
2005, Dr. Horvath became the chair of the Department of Comparative Medicine at Yale School of Medicine, where he established the Yale Program in Integrative Cell Signaling and Neurobiology of Metabolism. This program combines the diverse interests of junior and senior faculty to approach metabolism from a systems perspective with the notion that the health and disease of an organism, including that of the brain, hinge on coordinated interactions between diverse cells of all tissues of the body.
What do you think are the big questions to be answered next in your field? A key question for me is whether the neuronal doctrine is a sufficient conceptual framework to understand and adequately interrogate brain functions and malfunctions.
To tackle your favorite research question, is there a tool that either needs to be developed or is currently available that could be implemented in a novel way? It would be ideal if tools existed to monitor and interrogate the role and coordinated activity of multiple cell types, including astrocytes, oligodendrocytes, microglia, endothelial cells, and neurons, for brain functions in relation to behavior and control of peripheral tissue functions. There are no tools for that at present. The advanced tools that we have today are those that emerged from the postulations of the neuronal doctrine, and they tend to prove what was predicted by that dogma.
Our symposium covers talks from cell biology to cognition and from animal models to human neuroscience. How do you view the level of crosstalk between these disciplines, as well as between other disciplines (e.g., physics, mathematics, engineering, humanities, and social science), and how can they profit/learn from each other? I believe that widespread and in-depth interactions between researchers with different approaches and model systems are absolutely crucial to advance knowledge. There are very few venues for this, and there is also very minimal institutional effort that propagates and incentivizes such interactions.
The current level of interaction between natural scientist and those from humanities and social science is very poor. There is this naive belief that the governing principles of, for example, cellular biology and
Tamas Horvath
Yale School of Medicine macroeconomics are drastically different; thus, the dialogue is useless and a waste of time. When we do not know each other's interests, tools, and anticipations, it is impossible to assume that we cannot learn from each other. In fact, I am convinced that there could be a synergy that would bring about transformational breakthroughs for the benefit of all. But it needs to be incentivized; otherwise, it will not happen to a degree that would actually matter.
What motivated you to become a scientist? In high school, I was interested in art history and humanities in general. At the same time, and through reading mainly, I was intrigued by the process of discovery. There is no college system in Hungary, so at the end of high school, one needs to decide what professional school to attend. From the perspective of intellectual challenge, the most difficult school to get into was the only vet school in Hungary (Budapest). Thus, I decided to take the challenge, and I got in. After the initial euphoria, I realized this was not for me: I was allergic to most animals, and on top of that, I was also afraid of most.. But instead of quitting, I joined the laboratory of our new anatomy professor, Ferenc Hajos, who came from the medical school and was a student of Janos Szentagothai, the most revered Hungarian neuroscientist of the past century. I was absolutely taken by his style, ability to fluently speak six languages, and interest in arts of all styles, while in the meantime doing brain research. It was his influence that made me decide that research is for me, and hence, my vet school years turned out to be real blessings.
Who were your key early influences? My high school biology teacher, Fyodor Dostoyevsky, and Mario Vargas-Llosa.
What's your favorite experiment? My ''favorite experiment'' is when the subjects of my study survive. Not an easy task these days..
What has been the highlight of your career? Last year, through a chain of coincidental events, I bumped into a cellular mechanism that could potentially have provided a mechanistic explanation for the impact of Zika virus infection on brain development. This was the first time I felt a ''eureka'' moment. This gave me an enormous ''high,'' and I initiated a collaboration among outstanding people at Yale with very diverse backgrounds and goals, including an immunologist (Akiko Iwasaki), a developmental neurobiologist (Nenad Sestan), a virologist (Brett Lindenbach), and a placental expert (Gil Mor). What ensued was 4 months of pure (!), genuine, selfless synergy among us. We all had the same ''high'' all the way through, an experience and state of mind that one reads about the romanticism of science and research. In the end, we did not solve the problem and had few very good papers together, but eventually, everybody headed back to his or her routine niche. Nevertheless, this is the highlight of my career to date because what we did and felt through the process was the purest and most honest scientific interaction I have ever participated in. I hope I will have the opportunity to have it again, but if not, at least I can say I had it in my lifetime.
Did you encounter particular difficulties? How did you overcome them? All the time. Just found a way to deal with them.
What advice do you find yourself giving to your students and postdocs? Do not read scientific literature ''to know'' or ''to learn'' something. Read it to get informed, but go about your business the way you feel most comfortable. You are pursuing the unknown; hence, you will not find the answers in past literature, a literature that is tremendously biased (see below my answer to another question).
Which aspect of science, your field or in general, do you wish the general public knew more about? I wish the general public understood more about the relationship between physical activity and brain function and health. Equally importantly, I would like the general public to better appreciate that the boundaries of science and art are much more blurred than is assumed or should be, and that politics are as omnipresent in science as in any other aspect of life. As a significant portion of the public's money is ending up spent at the discretion of scientists, I wish the general public would get more involved in how that money is spent.
What do you think are the biggest problems/challenges science as a whole is facing today? In my view, one of the biggest challenges is to ensure that what researchers do is relevant. And I do not mean it from the perspective of translational relevance (that is not possible to ensure). I mean it from the angle of ability to understand the outcome of the works of others. If one cannot reproduce somebody else's work to the dots and crosses, it does not mean that somebody is fabricating data. There are so many variables even when using the same approaches that it is a virtual impossibility to expect biological sciences to offer such reproducibility. However, peer review is not helping either. When reviewers make unreasonable demands and editors enforce such requests, there emerges a bias that will negatively impact the outcome. I have the feeling that, more than ever due to various pressures, individuals (me included) and disciplines propagate, by default, the development of ''houses of cards built on quicksand.'' The gap between arts and science is diminishing.
What is your view on the role of science/neuroscience in society? Because of my answer above, I am concerned about the long-term impact of today's science on society.
What is your view on big data-gathering collaborations as opposed to hypothesis-driven research by small groups? These are very critical collaborations. They require a certain trait and an adjustment of institutions and society to recognize their value and not to punish the participants of such collaborations. Individualism is overrated and can be harmful for society.
Where do you see the strongest potential for progress and new breakthroughs in neuroscience? I anticipate the most transformational change to occur in neuroscience when a landslide shift will emerge in the conceptual framework of contemporary brain research and when tools for those new ideas become available. The very fact that we are referring to brain research as ''neuroscience'' is problematic in my view because it is propagating the longest prevailing dogma in ''neurosciences,'' the neuron doctrine. In this regard, I find the Nobel lectures of both Cajal and Golgi from 1906 extremely insightful. Cajal's ideas dominated the field ever since, but there is more to the brain than neurons and signals within the brain itself.
What career paths did you consider other than a scientist? To be an art historian or a veterinarian.
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